The crystal structures of dichlorobis(3,5-diphenylpyrazole-N2
Comment
This paper deals with X-ray crystal structure studies on copper(II) chloride complexes of phenylpyrazoles. Previous studies on copper(II)-substituted pyrazole complexes were undertaken on their protolitic properties and on the influence of the nature and position of substituents on metal complexation (Kostka & Strawiak, 1982; Goslar et al., 1987 Goslar et al., , 1988 Nasiadek, 1985) .
The X-ray structure analyses of dichlorobis(3,5-diphenylpyrazole) copper(II), (I), dichlorobis (5 -phenylpyrazole)copper(II), (II), and dichlorobis(1-phenylpyrazole)copper(II), (III), were undertaken to elucidate the geometry around the Cu 2+ ion. In (I), there is a five-coordinated Cu 2÷ ion with distorted square-pyramidal coordination. The basal plane is defined by two cis-N atoms of two phenylpyrazole ligands and two CI-ions, with the apical CI1 i ligand being shared by two adjacent complexes [symmetry code: (i) -x, 1-y, -z]; thus, the molecules form dimers. Moreover, an intermolecular N2 l--H21. • .C12 ~ hydrogen bond also leads to dimerization. The N21 atom is also involved in an intramolecular N21--H21...Cll hydrogen bond, but this three-centre interaction is weak, as indicated by the long H...C1 distances. A stronger intramolecular hydrogen bond is formed by the H ll atom (Nll--Hll...C12; see Table 2 and Fig. 1 ). The base of the distorted square pyramid is not planar; the deviations of the N12, N22, Cll and C12 atoms from their weighted least-squares plane (Nardelli, 1996) are -0.374(3), 0.530(4), -0.038(1) and 0.052 (1) A,, respectively, and -0.226 (1),~, for Cul. The C255 atom is disordered over two positions, the most populated site having an occupation factor of 0.68 (5).
In (II), the geometry around the Cu > ion is best described as square pyramidal with the basal plane formed by the two trans-N atoms of the phenylpyrazole ligands and two C1-ions; the fifth apical site is occupied by one C1 ii ion from a neighbouring molecule [symmetry code: (ii) x 1 1 2, 2 y, z]. Thus, the molecules form chains running along the a axis. The base of the pyramid is not planar; the deviations of the N I2, Cll, N22 and C12 atoms from their weighted leastsquares plane (Nardelli, 1996) are 0.463 (4), -0.050 (1), 0.451 (4) and -0.062 (1).~,, respectively, with Cul displaced by 0.359 (1).~,. The N ll and N21 atoms form intramolecular hydrogen bonds (Nll--HI1..-CI2 and N21--H21...C12; see Table 4 and Fig. 2) .
In (III) (Fig. 3) , the four-coordinated Cu 2÷ ion lies on a twofold axis, with a distorted tetrahedral geometry, being bonded to two C1-ions and two N atoms of two phenylpyrazole ligands. The dihedral angle between the N12/Cul/CI1 plane and its symmetry related plane at Bond distances and angles in the phenyl and pyrazole rings of the three structures are in good agreement with expected values (Allen et al., 1987; Orpen et aI., 1989) .
Experimental
The title compounds were obtained according to Nasiadek (1985) by mixing hot ethanolic solutions of CuCI2.2H20 and the appropriate phenylpyrazole in a molar ratio of 1:2. On cooling to room temperature, the crystalline compounds began to separate. The complexes were filtered and washed three times with cold solvent and dried in vacuo over phosphorus pentaoxide. (1) N22--CuI--N 12 89.96 (12) CI1---CuI~-C12 89.46 (4) N22--Cul--~ll 87.97 (9) N22--Cul--CII' 114.74 (10) N 12--Cul--CI1 177.92 (9) N 12--Cul--CII' 92.80 (9) N22--Cul--C12 151.03 (11) CII--Cul--CII' 87.85 (4) N12--Cul--CI2 92.47 (9) C12--CuI--CII' 93.97 (4) Symmetry code: (i) -x, i -y, -z. (14) N12----CuI--N22 174.3 (2) CII---Cu I~-C12 159.2 (1) N12~ul~ll 91.6(I) N 12--Cul~CII' 92.4(1) N22--Cu I~CI1 90.2(I) CII~-Cu 1-~11' 105.6(I) N 12--Cu I---C12 89.6(1) N22--Cu l---C11' 81'.9(1) N22--Cu 1--C12 90.6(1) C12--Cu 1--CI I' 95.1 (1) Symmetry code: (i)x -½, ½ -3, z. 
Compound (I)

